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Abstract: Virological and epidemiological studies performed in Chiang Mai in 1982 could 
be summarized as follows: (1) Dengue hemorrhagic fever (DHF) cases were observed 
mainly in Chiang Mai City, while encephalitis cases were observed more widely over 
Chiang Mai Province. (2) Almost half of the encephalitis appeared to be Japanese 
encephalitis (JE), although some cases were considered as dengue encephalopathy. (3) 
Enzyme-linked immunosorbent assay to measure IgM-antibodies against JE antigen helped 
to differentiate JE from dengue infection. (4) Dengue virus infection apparently become 
more prevalent in the study area compared with 12 years ago, and type 1 virus was the 
principal type of the virus circulating in Chiang Mai in 1982. (5) Northernmost part 
of Chiang Mai Province showed lower prevalence of flavivirus antibodies compared with 
Chiang Mai Valley. (6) Infection rate of vector mosquitoes with JE virus was low, 
compared with the number of apparent JE cases, although one-third of swine population 
possessed IgM antibodies against JE virus. (7) Infection of Hill Tribe People by JE 


virus remains to be elucidated in future studies. 
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INTRODUCTION 


As described in the preceeding papers, we have performed virological and epi- 
demiological studies on encephalitis in Chiang Mai Area, Thailand, in order to know 
the present status of the disease so as to contribute to future preventive measures and 
also to deeper understanding of the ecology of JE virus in Asia (Igarashi et al., 1983a). 
The studies covered observation on hospitalized patients (Uzuka et al., 1983), virus 
isolation from clinical materials (Igarashi et al., 1983b), serological examinations on 
patients’ sera (Fujita et al., 1983), Seroepidemiological survey on humans (Fukunaga 


et. al, 1983) and animals (Ogata et al., 1983), as well as mosquito collections and virus 
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isolation (Mori et al., 1983). In this last paper of this series, the data are summarized 
and discussed together with some problems which should be solved in future studies. 


Concise summary of the data in this study has been published elsewhere (Igarashi et al., 
1983c). 


DISCUSSIONS, SUMMARY AND CONCLUSIONS 


Difference was observed in the distribution of patients with clinical diagnosis of 
encephalitis and dengue hemorrhagic fever (DHF) as described by Uzuka et al. (1983). 
DHF were observed mostly from Chiang Mai City, while encephalitis distributed more 
widely over Chiang Mai Province. This difference might be explained by the different 
mode of transmission between Japanese encephalitis (JE) and dengue viruses. Because 
principal biological cycle of JE virus is maintained by Culex and swine, and humans 
are considered as dead-end hosts, while urban cycle of dengue virus transmission is 
maintained by Aedes aegypti and humans, and thus is more efficient in densely populated 
areas than in rural areas. Grossman et al. (1973b) also showed that dengue transmission 
before 1970 occurred more in and around Chiang Mai City than in rural districts. How- 
ever, seroepidemiological survey on healthy inhabitants in Chiang Mai Valley (Fukunaga 
et al., 1983) indicated that dengue virus transmission has become more frequent than 12 
years ago, when our data were compared with those by Grossman et al. (1973a). Pres- 
ence of anti-dengue antibodies as measured by the hemagglutination-inhibition (HI) test 
was higher than that of JE virus in 3 out of the 5 sampling places in our study. In 
these areas, most of the children appeared to have been exposed first to dengue virus 
followed by JE virus infection several years later. However, circulation of dengue virus 
in the northern part of Chiang Mai Province, which belongs to Mae Kong Valley, 
appeared to be significantly lower than in Chiang Mai Valley. Virus isolation from 
clinical materials has shown that principal type of dengue virus circulating in Chiang 
Mai, 1982, was type 1 virus (Igarashi et al., 1983b). The study also showed that some 
of the patients with clinical diagnosis of encephalitis or meningitis were infected with 
dengue viruses, indicating the presence of dengue encephalopathy (Sumarmo et al., 
1978), and also that some of the DHF patients were shown to have been infected with 
dengue virus only by virus isolation. Serological examination on patients’ sera (Fujita 
et al., 1983) revealed that most of the DHF and almost half of the encephalitis cases 
showed secondary type of HI antibody response, and thus the serodiagnosis by the HI 
was quite inefficient. On the other hand, IgM-ELISA against JE antigen appeared to 
help in the differential diagnosis on JE and dengue, since significant levels of JE-IgM- 
ELISA were not observed in DHF cases. Thus almost half of the encephalitis cases 
appeared to have recently been infected with JE virus. On the other hand, there were 


at least 4 encephalitis cases, which showed monospecific HI antibody response to dengue 
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antigen without showing significant levels of IgM-ELISA to JE antigen. These cases 
could probably be considered as dengue encephalopathy. Seroepidemiological survey on 
several vertebrates (Ogata et al., 1983) revealed that prevalence of anti-JE antibodies 
among swine, horses, mules, sheep, and dogs was high. Since almost one-third of 
swine sera collected at a slaughter house in Chiang Mai City possessed significant levels 
of anti-JE IgM-ELISA antibodies, these swine appared to have recently been infected 
with JE virus. Virus isolation from field-collected Culex mosquitoes (Mori et al., 1983), 
on the other hand, showed that their infection rate with JE virus was exceedingly low 
inspite of many human cases of JE virus infections and evidence of recent infection of 
swine with the virus. This is a striking contrast to the situation in Japan, where only 
a small number of apparent patients with quite high infection rate of JE virus in mos- 
quitoes have been observed. This discrepancy could not be explained by the difference 
in the daily survival rate and host preference of Chiang Mai mosquitoes from those in 
Japan. One of the possible explanations may be that, in Japan, almost all the swine in 
the preepidemic season are nonimmune and thus susceptible to JE virus infection, causing 
very efficient and synclonized infection. On the other hand, only a fraction of swine 
in Chiang Mai could probably be susceptible to JE virus in the preepidemic season, al- 
though they could serve as blood meal hosts. This reasoning is based on the climato- 
logical situation in Chiang Mai, which allows vector activity all year round and thus 
supports circulation of JE virus. This situation could result in lower infection rate of 
JE virus in vector mosquitoes. If this is true, then high morbidity rate of encephalitis 
in Chiang Mai could be due to significantly higher frequency of mosquito bites in this 
area. However, another factor which could differentiate the situation in Chiang Mai 
from that in Japan is the large scale of prophylactic vaccination against JE in Japan, 
where almost 80% of primary school children have been vaccinated every pre-epidemic 
season (Statistics of the Ministry of Health and Welfare of Japan). One of the findings 
related to the circulation of JE virus in Chiang Mai is the fact that many Hill Tribe 
people have suffered from encephalitis, and at least significant proportion of these pa- 
tients were due to JE virus (Table 1). For example, patient P-19, whose postmortem 
brain gave a strain of JE virus, was a Hill Tribe male child in Mae Ai District. It is 
well-known that Hill Tribes have quite different cultural pattern from those in lowland 
people, without growing rice crops in paddy fields. Thus, a simple and naive question 
arised how these Hill Tribe people have been infected with JE virus? Are they infected 
when they came down-hill? Or, by infected mosquitoes flying up-hill? Or, more in- 
terestingly, by some different mechanisms still unknown? These alternatives should be 
verified through field studies in the future. Also, it is important to know the levels of 
immunity among healthy people against JE and dengue viruses by serological survey 
using neutralization tests. The study will give an important information for the future 


preventive measures against the disease: at which age the administration of vaccine should 
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Table 1. Number of Hill Tribe and other patients according to 
their clinical diagnosis 


| Cliaieel’diagnosiz.* = 

| Enc Men DHF FUO Other 
Hill Tribe quer 2 2 2 1 11 
(36) (18) (18) (18) 9) (100) 
Others 51 6 75 9 27 | 168 
(30) (3) (45) (5) (16) (100) 
Total 55 8 77 11 28 179 
(31) (4 (43) ( 6) (16) (100) 


Figures in the parentheses: % to total 
* Enc: encephalitis, Men: meningitis, DHF: dengue hemorrhagic fever, 
FUO: fever of unknown origin, Other: includes without clinical diagnosis 
** Two cases showed positive IgM-ELISA against JE. 
One strain of JE virus was isolated from one of the postmortem brain. 


be started? It is also interesting to see whether the JE virus isolated in this study is 
similar to or different from other JE virus strains isolated in Japan or in Thailand, in 
terms of their biochemical, and biological characteristics. The study will give some 
clue to the understanding on the mechanism of “overwintering” of the virus in temperate 
climates, and also give an important practical information as to which strain of JE virus 
should be used in the future to produce prophylactic vaccine in Chiang Mai. It is 
practically important to see the levels of IgM-ELISA against dengue viruses in order to 
set up diagnostic criteria on JE and dengue infections. 

All these studies should be performed in collaboration between Thailand and Japan 


in order to obtain fruitful results. 
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1982 2 1 HF yI HERO IO SRO I N AFREEN V EE. 
EF FE REKIRANTA MALE A) 


19824 2: 4 EF YA RIC RU 2 BED VAT ARRAN FEO CHEE Fo T A 
2. (DF Y FHHENIEITF = Vr TRE LIO OIR LATIN LAR = Y RA MAA 
DIRS WELT. (DABA ORO A ARI GE) TAA Eon, MILT Y 7 
DA VAI DRAE MB ORRE: (ELISA) ick) JE HUA IgM 
prieta JE LF OBRAS QUAN SNR Ut 
BLT, FY TUT PADRES = Y RA MRI CHA LT ZA EB DHS. 19827 = 
Y 74 HXOMF MWEE TACO CHO. Fr Ved ROTA = YB 
Ly Fa YA REIS D BOWREN? FEIT MATT BPR RUA A CB 
ode (JE BERNIE YA n ALR REND TIE > 120, IgM-ELISA DER 
ADAN I PSR st JE VI PADRES SS CW CHER SHS. 
(DIMAS Dic LC JE VA PADRES SIS ODORS SRM LER ONS. 
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